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c-il<^lB-lBl-«?l#S ^^^^ ^1^^ ^^^^ ^o]^ ^ 
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£ 5a 



58-3 



1020020080220 #^ ^^}: 2003/2/25 

^^S^l^J-^js^ t-flojE] ^ w3-i^{DATA DRIVING APPARATUS AND METHOD FOR 

LIQUID CRYSTAL DISPLAY} 

£ 2^ £ 1<>11 cflolEl j^el-olti. ic^ ^^]^ Ir^IE.. 

£ 3a ^ £ 3b^ £ 2<H1 ^^]^] ^^<^]:^ ICS] 7]^ Sell<a ^ -f^ Ssll 

£ 4^ -S- c^]o\] 14s. cflojEi :E.efolti. ic^ ^A^^ 

:E 5a ^ S. 5b^ 5. 4<^1 t-11<5lBl ^e|-olti. ic^ 7]^ ^211"^ ^ -f^ S.^] 

i 6^ ^^^^1<H^J17> ^-f £ 4<^1 c-flolEi ^el-o] w. lCifl<^lAi 

£ 8^ £ 4011 iA]^ c-flolEi ^£l-o]y. IC71- 2^-g-5]<H^ o_nA^SAl;3-^loi ^^^^ 7fl 
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Si 9a ^ S. 9b^ £E oiB^^ o.^ ^^^^ cll^lBifif-yir^ ^l^^^V^ 

£ 10a ^ £ lOb^ M ^iH^ «c}-^^S ^-S-^^ cilolEle|-oi=.^ Al^^«>^ y§ 
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<25> ^ ^ ^ ^ ^ ^ ^S. , C-il o] B] S^-<y #5. ^^£1 ^ » 

<27> ^^IS, i lo]] s.^]^ ^o] t-flolE] TCPCTape Carrier 

Pakage)(6)l- ^^5^^(2)31- ^b]-o]b IC( Integrated Circuit)#(4) 

^, TflolM TCP(10)» -i-*)] ^^2|l^(2)aij- TllojE j^efoja. ic«(8)^ ^wltb^f. 

<28> «-fl^^35fl^(2)^ Til ojE 5^-011-4 T:-11o]E-1el-o]^o:j jn^l-w-pl-cf ^^^^ ^^^S^^^y^] 

:E.5ll<y ^^ol)- ^dll^^Sj-, ZL ofl^^ aH<>11 

-§-i^s:H ^-^^^^ ^^^^^^ W^^l- ^T:f. 
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7\]o]^ B.^o]u IC#(8) TCP(IO) ^^^] TlHm 

TCP(10)<^1 7ll<5lE ^s^olti. ic(8)fe TflojE TCP(IO)* -i-^ ^^^5fl^(2)^ Tljo] 

E 3i||^#ji|- ^7l^^S ^^^nf. o]eit!- TflolE ^gl-olti. ic»(8)^ ^^3J||^(2)51 

cflolE^ iCl-(4) cllolE^ TCP(6) -^^^1=1-. ^o]b] TCP(6) 

<H1 cil^^l^i ^Bl-olH. IC(4)^ cflolEi TCP(6)» -i-sfl ^^2fl^(2)S] c-flolEi 2fl = S. 

o]^ ^*><^, cflflE^ JBS^-olti. IC1:(4) z^-zj-^ £ 20II i3>5q- ^o] ^^>^«y 

(16. 18) Afojofl tifl^]^ ^E|#5flA-l (Multiplexer ;<5l^K MUXe)- ^)(15)5f, >5fl2 efl^l 

DACe]- ^) ^Bllol(20)5q-, DAC ^i]]o](20)^^^^ sl-^^'^-^J^*- ^^*V<^ ^ 
^ <^^]]o]i26)Si\-, oleflol(26) ^^^S.* ^i^*>fe ^l2 MUX <>|£fl^l(30)» 

^wltt-i:]-. SEtb, til ^1 El J^elojy IC(4)^ t^o]r^^ :^]o]^(^^x\^^] 
^ ^^v^]o]B\(R, G. B)# ^;^]sr>^ t^]^]B] s]l^l^El(34)5q-. DAC «^ efl<il (20)<^l>«-i ^^S. 

^^^^^ ^ ^^^^ ^^>^<a-«^ ^-g-^}^ ^^a-^cse)* c-l ^tiitvcf. 
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<32> olslt!: r^l]o]B\ ^e^-ojH. ICl-(4) Z^-Z]-^ n7fl'S4!S] c-jlolE^e^-ois-^ 

:E.e^-olti. IC(4)^ n^fl^ ^ £ 2^ 6^11^(01 D6) ^^^^ £^1^^. 

<33> cflolEi efl;^l:iBl(34)^ Bf^l^J ^1 <H ^S.^^-] 3^ ^iC-flolBll- ^1 1 2fl^l ^ 

=^ 2|-^cllolEl(RGBeven)sq- 7]^ 5l-4icllolEKRGBodd)S ^e)^]-^ ^^A^ ^^^91^ ^«fl 
cflolE^ eil^l>iEK34)S. ^^*>7ll ^nl-. dlolEl e11;^l>iEK34)^ S^^^ -f^ 2)-ic|lolEi 
(RGBeven)sf 7]^ S|-iLcllolEKRGBodci)« ^^e^-^^ -f-^ efl^l <H (16)5. 

c^7]A^ -f^ 5}-^c-llolEKRGBeven)2f 7]^ sj-Jic^l o] E^RGBodd) ^(R), 
^(G). ^(B) ^^t-1]olE-1» S^tpcf. 

7l§^^a-^ JHeflol'iS #^^Vcf. 

<35> efl^l^Ei c>ieflol(i2)^ ^^>^<a ^^^S^H ^11 efl^l ^H^fl^l 

€ ^^^B 41 efl;^l>iE-1(14)^ Bj-oltjj ^1o^«.^:«e1 <y^sl^ 4ii 
€^(SSP)# Jii^i ^^1-% #s^Ai:^(ssc)oil rtl-El- ^^^X\^ ^^^^^S-S. #^^4 
6\] rf^cfo^ 4=|H:e ell^l^Ei(l4)<Hl ?fl5l^^(CAR)S. ^#t!:T=f. ^Efm ^>i(sSP) 

^ 3a ^ S. 3b<Hl w>S!f ^o] 1^3§7]:^(iH) ^^£)J1 db^ # 

^^^(SSC) °l-cf 4=1MS1<>1 >g#^^J:s #^^4. 
<36> ^11 efl^l c:Hsfl^l(16)fe ^SM e11;=^liE-1 c>l eflo] (i2)^^Ei ^^^^^Siofl -§-^^1- 
cflolE-l Efl:^l>;E-1(34)S.^El2l ^4icflolE^(RGBeven, RGBodd)* '^^^^'^ -Sl-^^M 
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5fl^ltbT=f. ^11 afl^l <^5flol(l6)^ n7fl5l sl-iiicllolBKR. G. B)» ^,^]^}7] n7fl^ 
^11 efl^l#(13)5. ^^^s]j7, ZL Hfl^l#(13) z^-z^^ sj-ic^lojEKR. G, 8)5^ wlS^C 
<^11- 3W1S Hfe 6«lS)ofl cfl^^V^ 3.7]^ <^lBi«l- m «^5ll^l(16) 

^ ^^1-^ ^J:i:^>cf -f^ 5|-::iii:-llolEKRGBeven)S^- 7]^ sj-icflo] E^RGBodd) , ^- 67]\^S] 

MUX ^HeilcKis)^ El-oi^j ;^iois«-Eio^ ^^^;^1^^5:(P0L)o11 -§-^^H efl 
^1 <He^l^l(16)S.-^B-l ^-^J^l^ ^^c^l^lEKR. G, B)^ ^^^S.* ^^^Ml ^cf. 0]$ 

^11 MUX <Heflol(15)^ n-l7ll^ ^ll MUX1-(17)^ ^Hltl:^. MUX*(17) 
^ "el^t!- ^7l]5^ Efl^l(i3) ^:£(P0L)<^1 tc|-e|. 

#^*>7ll ^cf. <^7]^^, ^«i^sq- n>xln^-Hj^i) efl^ll-(i3)^ 2fl 
^1*(13) <^l^t!: ^7fl^ MUX(17)<H1 "S-^^^ S^^€t=1-. ^^^s]- 

Hfl^l*(13)^ m e11^1<Hefl<^l(18)52l- MUX(17)<^1 '§-^s\o] 

^cf. o]^^ ^^^^ 7>^1^ MUX <He^lol(i5)^ /H1<H^S(P0L)<H1 rc)-e)- sfl^l 
*(13) ^^o_s.^B\^ ^^no]B\(R, G, B)7> ntfls ;«fl2 2fl^l^(i8)S ^^slTfl 
^}7]^, ^€-^0.^ 4=)M5lo:| ;^]2 e|l^l-^(18)S ^^^?]] ^]<^^^. ^^^^]^ 

^^(POL)^ IE 3a ^ IE 3b<^l S.^]^ ^o] 1^^7]:^im) u>nf zl ^^^o] tiV^^ 

T^. ^3].^ 0.5. MUX ol2^1^1(15)^ 2fl^1 '^gflol(i6)S.^E-1^ 2l-4iCllolEKR, G. 
B) ^^o] ^A^;^lolAij:(poL)oil ^^^H ^12 2fl^] <Heflol(l8)l- ^-R-^H DAC 
(20)^ P(Positive)DAC(22) SE^ N(Negative)DAC(24)^S. #^5]7ll ^-^^^ ^^iiC-HolE-^ 
(R, G. B)21 ^^^^ ^]o]^}A] €i=f. 
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<38> :^]2 Efl^] o^efloKis)^ sfl^l c>| eiloKie)^--^^! MUX ^efloKis)* ^^t}o^ 

^^S)^ 5|-^cilolEi(R, G, B)l- Efolpj ^lol«-^«.Elo^ ^^ oli.i]o]^Ai^(S0E)o11 

ae)^^^^ s^^^o]B\iR, G, B)7> e^-olE 4=I^S£]o] SJ^s]^ Jl^*><:>i n+1 

^12 Hfl^l#(19)^ ^tiltbc^. oluilol^Ai:^(SOE)^ £ 3a ^ £ 3b<Hl £ 

A]^ w]-5>f ^o] l^5g7l^(lH) ^12 Efl^l <Hefl^l(18)^ "^l #^ 

<39> DAC ^efl^l(20)^ ^12 £fl^l sfl<^l(18)S^Ei^ ^^^-fl^lE^l-CR, G, B)* ^^>^^ 

^(36)S^Ei5l ^^^^ ^ ^^A^ ^i^>^«a-(GH, GL)^ ol-g-^H ^^*> 

#^^>7fl ^1^. ^^1-'=^, DAC o]n^](.20)^ n+l7ll^ PDAC(22) ^ NDAC(24)^ ^ 

al^>Jl, o]n]^ ^efl PDAC(22):e]- NDAC(24)o] M^^o^S. ^^t}?]] 

PDAC(22)^ ^12 Hfl^l oleflol(i8)S--^E-1^ ^^tfl<^l t|l:(R, G, B)^ ^^^^ ^ 
T^>^^1-(GH)^ «^l-§-^><^ ^^^^^ ^^tbc]-. NDAC(24)^ ^l2 efl^l o]^] 

o](l8)S.^B\ Sl-:^c-llo]E-l-i-(R, G, B)* -^^^^ ^^l-^-a-lrCGL)* ^l-g-^V'^ 

<40> n]^ <Hefl<^l(26)«11 n+l7fl^ b13J]1-(28) DAC 0^151101(20)21 

PDAC(22) ^ NDAC(24) z^-z]- o.^:^e-1 sl-^^'y-^^* ^S^^*>ol ^^tbc^-. 

<4i> ;^12 MUX olefloKso)^ EfoltjJ ;HlolS.-^Ei ^jc^ a] j:(poL)ofl ^^*H <=H 

eflo](26)S--^Ei ^^^^ 2l-^^<a-^J:^ ^^J^S* ^^^^1-711 -^cf. o]§ ^^H. ^12 
MUX oleflo](30)^ n7flsl :^]2 MUXl-(32)* .^tiltb^. MUX-i-(32) ^^q-o. ^Aj;«]lolAi 
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^(POL)^l ^^a-^H ^^tb 27fl^ ^^^28) ^ ^^^H *fl^ n 

#(28)^ *a^^.27flsl ;^12 MUX#(32)ofl ^-R-5l<H <^le1t!: 

MUX <H&fl'^i(3o)fe ^^^^i<H^j:(poL)'Hi -s-^^M i^w^^^ii ^nmm 

^ cfl-g-^^ #^^7ll ^nf. a*}-, ^12 MUX <He11<^U30)^ ^^^^1<H^S(P0L)<^1 -g-^*> 

^^0.5. 4:lsE£]oi cflolBlel-oKDl i^^l D6)4 ^"^^ '^-g-sl^ #^5]7ll 

•^^^^1<=H^^(P0L)^ MUX <Hefl<^l(15)<^l ^^^^ ^4 ^'a^VTfl i 3a ^ -£ 
3b<Hl w>i4 ^ol l^s%7]^m) p>i:f ZL ^^^^o] tiV^^cf. olfitj. ^o] ;*]12 MUX o] 

efl^l(30)^ MUX ^efloKl5)sq- ^^^1 ^'^^;^l<H^J:(POL)ofl -g-^^><^ cllolE-lel-^-i-(Dl 
i^^l D6)<^1 ^^S]^ sl-^^^g-^Jl^ ^^^^ ^^^^>7fl €i=f. c.) ;H]2 MUX 'Hefloj 

(30)» t-flc-lBle^-^-i-CDl vfl^l D6) zj-z^-ofl ^^s]^ <?l^t!: ^-^^ 

'a-^^l-^f ^tiV^ ^^^cf. 1=1-^1 "^^^ £ 3a ^ H 3b«^l £^1^ w><4 :^ol 

DLl. DL3, DL5 -^^^1- ^^ 7]^ ellolEi2^.oi-g-(Dodd)5. DL2. 
DL4. DL6 -^^f -f^ cflolE^e1-^-i-(Deven)S #^5]^ a^S. 
^ ^^i^ ^4. n.^Jl n. 7]^ c11<^lBle1-^l-(Dodd)4 4-^ tfl<5lBle)-oll-(Deven) 
^ ^^^^ 7llo]Ee]-ois.(GLi^ GL2, GL3, ..Jo] ^^>^o.^ ^^5)^ 1^^^7l(lH) ^} 
cf til-^^j7|. c>^ei c^-^S. aV^slTll ^r^. 
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t-flo]Ei JE-e^-olti. ic*(4) n7H^ ^^*]-7l 

^^><^ n+l7r^£l DACl- ^ Bls^-i:^ i^^fl^^m o] 43]-, ^eflo] eflolE-l 

<^1« ICl-(4)^ ZL ^^^ol ^^*>i 7^]^^7}7} ^t^^o_s. 7>^i:}. 



<44> ^ ^^^^ cfloiEiel-ois.^ ^-^sl^ t-i]oiE-1» Ai«.^ ^ 



*H ^^^>7l 'a^^^l^i l/47l^cfo|S- Al^^^ ^^C-flolE-ll- ^ 

i^^Br>7l ^tb i^^l^-o>y:S.ii <>leflo]si).^ cfl o] e^ 1/47]:^ 
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*>7l ^tt n+l7B^ ^^^^^ ^ tq^]l:-o>^S^ €«r7l» ^wl^>Ji, 

^^M-o}^S.ZL ^«:7lsq- t:1^11-o>i^^ZL ^$7]^ il^srH wfl^l^^-. 

n+l7ll^ ^ rqxll-o>^S.Ii ^^71 ^ n7fl^ ^ ^^^^ 

^^^1-71 ^tb ^<^£ n-l7fl^ ^12 ^E^^^Ui*^ ^wl^>j7, ;^]3 ^E]^a]Ai o^efl 
n7llsl ^13 ^Ell-^A-ls.^ ^Hl^Vjl, 'SEl^aiA-ls. z^-z^-sl ^o]s. 2 
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<54> ^7l ;HU ^ ^12 ^^^l^H^^^ ^i-^sl^ ^Bl^Bfll- 7>;^li^. ZL fe-s1>S-Bfl^ 

1/4 ^^7l^p>i:1- ^^^4. 
<55> .^1-71 ^11 ^El^53)xi c>leflols>f tq^El#ajA-l ^1 efl o] ^ 1 ^ ^12 ^^^;^l<HAi:^o]l 

-g-^^H 2|-:iiC-ilolE^^ sl-di^^^:^^ ^^^^o>t:|- iS^^^S- 

<56> ^7] ^El#^^-1 <Heflo]^ C^igBll-ajAi O^ellol^ ^ ;;H12 ^Jd 1^ <^ A] ^o)] 

<57> ^7] 1 ^ ^1 2'^d^^l<H'id:£^ ^^^^ S^l<a^^S. 
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<6i> ^7] :4 1 ^ 2>^^^]o]^S.^ ^^^-^ 2 ^91 ^ Sefl^^^S. ^^^t+. 

<62> ^di'^i^ i^'SEi^^i^i <Hefl^i^ ^ ^12 ^^;^ioiai^oii 

^ Sell^ ^^S. w>^cf. 
<63> 1^5g7l^ # ^^^fl ^ ^-11^^ l/47l:^o]l^ o^i^ ^l-i^o^ c-11o]Ble|-ol 0.^ 

^o]B\7} ^^^Cf. 

<65> ^ ^^a^l^^l^ cllolE-l 1^^7l:?>^ 1/471 :L>^^^ ^^^} 

5^1^^^Ei Sl-:dlC-l]o]E^l. 1/471^^^5. Al^^sH ^^^^ ^^1^, 1/47] 

<66> cflolE^ef^o.^ ^^s]^ ^^c-flolEil- 1/471 ^l^^^V 

<^ ^^^m ^^Hl^i 1^^7]^fol 4^^^ 7m ^ 7l=^wi;5i|l ^-n^^i^ 1/47] :<a^ 

^ 7]^^^ ^^^^ l/47l^^o]- c^lolE-l5^-«yo.S ^^€4. 
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^ ^^^^11- ^^i^^^>4 W>^cf. 
<70> A]«.^V^ 2l-^cflolEiS|- 5|-:ii^<y-A]^o^ ^^^^^^ ^z]]o^ ^o^S. mL^^-c^ 

^}^^. 

^ ^^s. w>^-i=i-. 

<74> ol^> IE 4 vfl^l iE 10b» #S^><^ ^ wl-^^tl: ^^1<^1<^1 cfl^l-<^ ^^^1-71 

<75> £ 4^ ^ ^^$] ^ A] 0^1 CHI ttl-^ ^^SAl;^^!^:] dlolE-l :^e)-olti. ^^s\S.^ 

o. x^Alt!: l-^£olji, £ 5a ^ i£ 5b^ :£ 4oll S.^]^ c-flolEi :^e|-o]ti. ^^^^oil o) 

<76> j£ 4o|i ^x\^ c-floiE^ :BBl-o]ti ic^ ^^m<^ ^^*>^ 41 5^1;^! 



58-16 



1020020080220 ^^ 'U^}: 2003/2/25 

^ Hfl^l o]^o](^e, 50)^, efl^l cH5fl'^l(50)S-^Eio^ s^-^c-llol (R, G. B) 
1- ^l^l-^><^ #^^1-71 MUX o]i]]o]{s4)9^, MUX '^i efl 01(54)5. w-e-] ^^s\ 

^ ^±^o]B\iR, G, B)^ ;*11<H^>^ ^12 MUX ^5ll<5l(58)sq-. MUX <^^]o] 

(58)^-^Ei^ 2}-^c11o1eKR, G. B)» ^«r^l-^ DAC <H sfl^^l (62)2]-, DAC 

(68) #^2] ^^^S* ^13 MUX o1efl^l(80)sq-, ;^l3 MUX <H efl<^l(80)S.-^Bl 

S}-4i^<a-^J:# t-flolElBl-«?l#(Dl tfl^l D12)«^l Al^^^H #^*>7l ^tb DEMUX 
(84)1- £ 4<^1 t-llolEl JBB^-olti. ic^ El-o]nj A] ^1-;^] 

^^)S-^Bl ^-^sl^ Sl-:iT:^lc:'lE-1(R. G. B)!" ^^l^V^ c^] o] E-] i]]^]^^m)^, DAC ^ 
e11ol(62)oflAi ^ ^^V^SJ-t-a: ^^*>^ ^4 ^"^--^(90)1- 

o]^]^ ^A^^ 5}.^ dlojEi ^B}o]y. ic^ MUX c>l eflo] (54)5^- DEMUX c>1b11o1(84) 
1- <^l-g-^l-<^ DAC '>1ell<^l(62)» n+l7fl^ DAC(64, 66) ^ tfj^KzO)* 

0]'%-^}'^ #Hfl tflti] 2tifl^ 2n7ii^ i^ii«^iBiHi-«yi-* ^^^}7\] o]^n] n<=>]n 

o]^ IC^ 2n7^9] t^]o]B\^o]^^ ^^^7] ^S}<^ 2n^fl^^ eHojEl^^^ S. 4 

<HlAi^ n=6<^le1- 7>;^^s:>a^ 12^11 ^(Dl vfl^l D12) -^^'2>^ JtAjtlrq-. 

dl^lB-l efl^l>iE-l(88)^ El-Olxj,l ;(flol«-^«.E^Sl Sj-dt t-fl o] E^ * ^^l^H ^fl^l ^ 

Ellol(46)S ^^W. ^^1 Efolig ;^lol«-^ ^s^^ S|-^C-ll<^lE-l« 

^ 5|-4u:-11olE^(RGBeven)2l- 7]^ 5|-:ic-iloiEi (RGBodd)^ ^e1^><^ ^^^91-^ -f-^ 
cflolE-l efl;^l>iE^(88)S. ^#*>7]1 ^cf. c-I1<^1e1 5^1:^1 ^e^ (88)^ sj-^nflol 

E-1(RGBeven)sl- 7]^ Sl-^cllolEl (RGBodd)# *«fl Hfl^l <He11<^l(46) 
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^n^^. <^ 71^-1 -f^ 5)-::5iC-1]olBl(RGBeven)i!|- 7]^ 2|-diC-llolBl (RGBodd) ^ 

7l^^<a-^ nellol^S. ^-fl^sl-^H ^^tbcf. 
<80> 4^nE efl^l^Bl c>l5llol(42)^ ^^1-^^ AW^^Ai^.^ ^^S*><^ Efl^l o]^]]o] 

(46)S ^^^>:n., o]!- o^^j-o^ 2nm<^7]^^ , n=6)7fl^ efl^ld^Ei (44)1- ^wltbcf. 

S. 4<^1 ^^]^ efl;:^l^Bl(44)^ Bj-o]!^! ;{i]o:| w-5.-o.e^ iJi^i 

iEl-E ^^(SSP)* ^^1-^ ^S^^^CSSO'Hl 41H-&^1^ ^^1-^^^^ 

^(SSP)^ £ 5a ^ S 5b<^l £^1^ H>s>l. ^o] ^s%7]t\: ^^S. ^^1-^ 

#^^^(SSC) ^^^S\0] Afl^^Al^S. 

<8i> 2fl^l o^eflol(46)^ e^l^l^B] eflo] (42)s.-^e-1^ ^^sr]- 

t^]o]B\ ^]]:^]^B\m)S.^^^ ^^cflolEiCRGBeven, RGBodd)# 'U^^'^^^ ^^#%*>^ 
Hfl^lt!:^-. ^11 Hfl^^l <^511<^1(46)^ 2n(<^7lA-l, n=6)7fls1 sj-cic-HolB^ (R, G, B)l- efl^l^V 
7] 2n7llS] Hfl^l-i-(48)^ ZL 5fl^l*(48) z^^^ 5|-:iiC-llolEKR, 

G, B)^ wlS^OalM 6tilS)ofl cfl^s^V^ ^7llr efl^j 

<H£I1<^1(46)^ ^^1-^ ^Sfl-cf -f^^ 3|-^cllolEKRGBeven)i4 7]^ sj-ihc-ll o] e] (RGBodd) , 

<82> 42 efl^l <H£fl^l(50)^ 2fl^l ^eflo](46)S.^Ei^ sj-^c^lojEKR. G, B)» 
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Efolnj ;^io^a.^«.£^o^ ^^ oluilol^Aij:(S0E)oll -g-^^><:^ -^Alofl efl^l^ ^ 

^12 211^1 <Heflol(50)^ Efl^l o]^]o](4e)s>\- ^<a^Ml 2n(<^7l^i, n=6)7ll^ >Hl2 
sfl^l#(52)^ ^wl^cf. db^i #^ <^li-ilol^>^l:^(SOE)^ 5. 5a ^ :£ 5b<^l S.^!^ «>5+ 

MUX <Hefl^l(54)^ Ef0ll3j^lc>l W-^W-B^cq ^ ;^]2 ^^^]o]X]^(^0i^ 02)^] 

^^^'^ m 2fl^l ol5flol(50)S.^Blfi^ 2n(o^7lA^, n=6)7fl ^ihoflolE^^ H/471:?]: ^^S. 
n7]\^ Al^^srH oil- ^^H, ;5fli MUX <Hsllol(54)^ n7fl^ MUX-i-(56) 

S. ^^^^cf. ^11 MUX#(56) z^-z]-^ ;H12 sfl^l c>1eflol(50)«1lAi ^7fl5] ^12 Hfl^l€-(52) 

o]:^ ^>i4oi >5d^^M c^-A] ^^^}<:^, 41 MUXl-(56) z^"^^ ^7B5^ 

^12 2fl^l-i-(52)^ 1/4 ^^7l^> ^^S. Al^^^H ^^tb^. 

s:>^, £E oltt]^ 7l^^^ MUX(56)^ ^11 ^^^lc>1^^( 

01)<=H1 -g-^^>cx^ 27fl2l 7l^wi;5,fl >il2 efl^ll-(52)S] ^^ ^ o]}^ ^}x^^ ^^^H ^^ 
^}JL, -f^oi^ ;^ll MUX(56)^ 42 02)<H1 -S-ia-^Voi 27flsl 42 

2fl^ll:(52)S^ #^ ^ o^jz^ -td^^H #^t!:i=1-. <^7lAi, 1^^;*1H^:^( 0 1) 

^ 1/2 ^^7]^^ ^7l» H^, ^1 2^^^1<H^:^(02)^ 1/2 ^^7]^^ ^7] 

^i. 1 ^^7l^>^ 1/4 71^-5^! q-^oi ^:^5l7fl ^cf. 

<^1» aJ^^fl ^ll MUX(56)^ ^11 -Jd^^l^^JKei)"^! -§-^^><^ ^^7l^ 

^ aJ^^ll 1/4 ^^7l^V(0~l/4) ^ 1/4 ^^7] ^(2/4-3/4) oil 22fl^1(52)^^ 

Bl^l l^icflo]E^s. .a^*>o^ #^^>J1, -^^^ 1/4 ==r^ 71:^(1/4-2/4) ^ ^-il^^fl 
1/4 ^5g7m(3/4~4/4)<^l>H ^1 3S|-iiic-fl«ilEl# 'Jd^eVc*^ ^^tb^l-. ^^^11 >Hl 1MUX(56) 
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^ 2>^^^]o]^S.i02)<^] ^^^c^ ^^^11 l/44^^7l^]:(0~l/4) ^ M]^^ 1/4 ^^7] 
^(2/4-3/4) <^lAi 25l-^cl]olBl^ ¥^^11 1/4 7] :lK 1/4-2/4) 

^ ^il^^ 1/4^^ 7] ^(3/4-4/4) <^1A-1 ^1 4^±no]B^^ ^^*H #^t!:^^. 

^12 MUX <Hefl<^l(58)^ #^^>ll<H^ JKROD^^l ^^*><^ ;*1]1 MUX <H eflo] (54)S.^E1 ^ 
■^^fe 5^-4ii:-11o]E-1(R, G, B)2] ^^^^1- ^^^s:>7ll ^cf. o]^ o^t}cj MUX 
<>|eflol(54)^ n-l7fl^ ;5ll2 MUX#(60)# T^wl^bc^-. ;^12 MUX#(60) 91"^^ ^y^o] 

m MUX(56) SJ^^V'^ ^^^^1<H^^(P0L)<^1 ti^-e^- aj^^^ o.^ #^^l-7ll ^4. 

<^7lA-l, ^H]^^ ^>^l^«i^l| ^11 MUXl-(56)^ ^]^^ M-t^^l ^11 MUX*(56) ^-^^^ # 

<y^tb ;^]2 MUX(60)<^1 ^^^^f. ^^^s]- t3}^]^^^^ 

MUX*(56)51 PDAC(66)3l- ^12 MUX(60)<H1 ^-B-H)<H ^^^^1=1-. '=>]^^ t^^^^ 7M 

^ ^12 MUX cH£fl<>l(58)^ ^^^^1^^^(P0L)<^1 ^s]- MUX^(56) 
cflolE^CR, G, B)7> ZLcflS DAC o^eflol(62)S. ^«j£)7ll :^]o]t\7]^, ^^^^S. 
4=)^MS]«H DAC o]^o](G2)s. ^^S\7\] £e oIb^^^^^ ^^^^H 

^:£(POL)^ £. 5a ^ £ 5b'^l S-^^l^ w>54- ^<^1 ^^7l:?> v}t:]. ^^^t^-. 
^S. ^12 MUX 'HefloKSB)^ MUX ^ eflo] (54)^^Bl o) sj-^c-flolEi (R, G, B) ^-^^o] ^ 
^^;^1^^J1(P0L)<^1 -§-^*><^ DAC c>l£fl^U62)<^l iHBlHfl^l^ PDAC(64) NDAC(66)-^S- 

1-^. ^^7i^cHi^i aj^^ >^ii Mux(56)^-^Bi ^^>a^o.^ #^5]^ m 

^ ;^13 5}-^cilolE-]^ ^12 MUX(60)» ^-^^W ^Ji PDAC1(66)-^S 

^ ^11 MUXS.(56)-fEi ^^1-^ %■^S\^ ^ ;f)l4 2l-:±:CflolEl^ aJ^^fl ^12 

MUX(60)<^1 NDAC1(64)J^5. ^^€4-. =L^Jl. ^12 ^^7l:t!:<^lA^ ^ ^13 ^^c-fl 
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^l^i^ ^12 MUX(60)<^1 NDAC1(64)^S. ^ ;^l4 Sj-^c-flolE]^ 

^12 MUX(60)<H1 S^^B PDAC2(66)A^ ^^€^1-. 
DAC <Heil<^l(62)^ ^12 MUX ^1 (58)^-^El^ 5|-^cllo]E-1-i-(R, G, B)# ^^>^^ 
^(90)S.^B1^ ^ ^^>^^a-(GH, GL)# '^l^^V*^ ^ii^^^SS. ^«-*> 

#^s^l-7ll ^4. ^^>^, DAC ^£fl<^l(62)^ PDAC(66) ^ NDAC(64)^ ^ 

wl^>i, £S ^«fl PDAC(66)3l- NDAC(64)ol iEwi^ M-?]:*>7ll 

tifl^l^cf. PDAC(66)^ ^12 MUX <^eflol (58)S.-^Bl fil ^^i:-ilo]Bls.(R^ q b)^ ^^^^ ^ 
^>^^-i:(GH)^ <^l-§-^><ii ^^^^^ ^±^^^SLS. NDAC(64)^ MUX 

cH5flol(i8)S-^Eio^ 2^^cflolEi#(R, G, B)^ ^^^^ ^°l-^<a-#(GL)* oj-g-^l-o^ ^^A^ 
^^tbcf. ols]^ PDAC(66) ^ NDAC(64)^ 1/4 ^^7l:?>p>i:q- 

'^l* PDAC1(66)^ S. 5a<Hl ^o] ^sgyl^ojlA-^ aI^^sJo^ 

^tJ^sl^ ^£.3)-^ t-flolB^ [1,1]^ [1,3]^ ^^^M -^^I'Hl 

NDAC2(64)iE. i 5a<Hl £^1^ w>sq- :y-ol zi ;^ll ^^7]:^ ^^-zj-oflAi Al^^sjo^ <a^E)^ 
o]^n^ t^]o]iE,j [l,2]Si\- [1,4]* Sl-^^<a-^J:S ZL cf^, ^12 ^ 

^7l^<Hl^i NDAC2(64)^ ^l^^^lo^ S^^S)^ ^=5)-4i t^]o]^ [2,l]2f [2,3]* 
<a-^SS ^^^}<^ ^Al^fl PDAC2(66)^ 3. ;^12 ^3§7l:a-<^lAl aI^^sIo^ 

o]^s[± t\]o]^] [2,2]^ [2,4]* 2|-:^^<a-^SS. ^^*l-<^ '=>ls1^ 
DAC ^efl<^l(62)<Hl 2]efl 2n7fl^ ^^cflolEiyV 1/4 ^^7] it ^^S. n?!]^ ^l^^sl'H ^ 
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<90> o1 ell (68)011 i^sl^ n+l7flsl tJl3l-i-(70) ^^-Br DAC <H ^11*^1 (62)^ 

PDAC(66) ^ NDAC(64) 2^4-^S-^Bl #^sl^ S|-d;i^<y-Ai:^^ ^^^^^>^ ^^^cf. 
<9i> ;^13 MUX cHell<^l(80)^ ^^^:^]o]^^s.iPOl)^] -§-^*H 

m MUX '>l£fl^l(80)^ n7fl(<^7lA-l, n=6)^ m MUXl-(82)* ^^Itlr^^. ;^13 MUX*(82) 

^^^^]o]^MPOLM -§-^*H 91^^ 2711^ ttl5l#(70) ^ 0]}=. e>t+^ 
-Jd^^H <=^7lA-^, ^ P^^Wi^ Hl3£l(70)l- ^l^tb M-°l^l 

(70)^ 91"^^ 2711^ ;^13 MUX*(82)<H1 ^-^5]^ S^^^i^. <^lslt!: 7> 

^1^ ^]3 MUX o1 511^^1(82)^ ^^^;^lo1^^(P0L)<Hl -§-^*><^ t^H^i-^^H wI^KYO)* ^1^ 
tb »H3J|*(70) 4^^S^Bl^ 5l-i^'a-<5J^7> HcflS- DEMUX1:(86)4 ^cll<a tfl-§-£|o^ 
#^^711 tl:i=l-. atl:, ;^13 MUX «^ellol(82)^ ^^^^1<^^:£(P0L)<H1 ^J^^ »1 

3sl(70)l- ^l^tb M-'^^l Blsl-i-(70) 2l-^^<a-^:£7l- DEMUX1:(86)4 <^cH 

^ cfl-§-^'H #^^7ll t!-^. ^^^;^H^^(POL)^ £M ^12 MUX 

<>15)1<^1(58)<^1 ^^i^^ ^4 ^^*>7ll 3E 5a ^ i£ 5b<^l Sa]^ w>5q- ^o] ^s^7]:Q p> 
^ ^-^^ ^^^cf. <^]^ ^^1 ^13 MUX ^H^fl'^KSO)^ ;^12 MUX <H ell'^l (58)^ ^^^1 ^^^^^1 
<H^S(P0L)<^1 -§-^^1-0^ sl-rli^'y-'tlSSl ^^^3r>7ll ^4. 44 ^13 MUX <^i]] 

o]m)^]^ #^sl^ 2l-di^<y-^J:^ 91^^ ^^^^ ^711 

<92> DEMUX <>1ellol(84)^ El-^l°oMH-f-S^E^^ ^ ^12 ^^^H^JlC©!, 6)2)ofl 
-g-^^H ^13 MUX <H2ll'^l(80)S.^Bl2l sl-iii^^^Sl- 2n7ll(oi7lAl, n=6)^ c-)! ^1 sl-o] 
l-ofl >«HB«^o.^ ^^^l-Tll o]^ ^^}<^ DEMUX c>leflol(84)^ n7flSl DEMUX(86)* 
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DEMUX(86) ^13 MUX(82) ^^^^ Sl-rt^^^^* ^7B^ 

cflojE-lel-oioii A]^^s:]-cx^ ^oMl^l t}^, 7l^Hi^ll DEMUX(86)^ 4l ^^^1^ 

^31(6)1)011 ^^^H yW^^ >I13 MUX(82)S1 27^2] 7]^^^^ no]B\B}-o]^d\] 

^1^^^><^ ^-^^1=1-. -fn^^^ll DEMl]X(86)^ ^12 ^^^]o]^SL(02)<^] -§-^€r>o^ 27fl^ 
-f^wi^ll ^13 MUX(82)2] #^-g- 27)\S] -f^Hl;^}) cflo] -i-oj] Al^^3r>o^ ^^tb^f. 
^11 ^ ^12 >a^^l<H^^(6)l. 6)2)^ S. 5a ^ £. 5b<Hl w>sq- ^o] mux <H«fl 

<^1(54)<H1 ^^i^^ ^3): ^<a*>7ll 1/4 ^^7l^Sl ^7l» 7>^5xl. o>^3l ^■ 

^11- 1:^, DEMUX(86)^ £ 5a ^ H 5b<^l S.^^ wj-sq- ^o] ^^^^jo^ 

^S(01)o11 -§-^^H 1/4 ^^7]^ ^] 3MUX(82)2l ^1 1 ^ 3 

c^lo]E^e^-oi(Di,D3)<^l ^^^o.^ ^^t!:i=f. ^^^fl DEMUX(86)£ £. 5a ^ £ 5b^l 5.^1 
^ w]-S>|. ^o] ^] 2^^^]o]^^(02)o\] ■^^^'^ 1/4 ^^7l^ ^1 2 ^ >H1 4C1101 

BlBl-<y(D2,D4)<^l -a^^^S ^^tl-i^f. 

^^l^j^S, DEMUX(86)^ ;^ll ^^>llc>|^:£(01)<>ll -§-^*>c^ ^11 TflolMC^- 

•aCGLDol ;^ll ^^7]^ ^ aJ^^fl 1/4 ^^7]:^iO~l/4) ^ A-flttl;5^11 1/4 

71^(2/4-3/4) ^9} 5}-dt:^^^^[l,l]l- ^511 li:-llolE^el-^(Dl)<>ll ^^^>Jl. 1/4^ 
^7l^V( 1/4-2/4) ^ l/4^3g7m(3/4-4/4) -§■<?]: ^^5^^^^ J:[1.3]« ^1 3cfl<^lB^ 

el-^(D3)oll ^^ttcf. <^1^ -^^Hl, ^^^11 DEMUX(86)^ ^1 2>^^^]o]^S.(02)^] -§-^ 
^>oi ^^7m ^ aJ^^ 1/4 ^^71^(0-1/4) ^ /^l^l^ll 1/4 ^^71:l>(2/4~3/4) 
Sl->!i^<a-Al:^[i,2]« ;^1 2c-ilolEl5l-ol(D2)<^l ^^*>J1. l/4^5§ 7] :^V(l/4-2/4) 
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^ i-il^^ll l/4^3g 7] ^(3/4-4/4) ^91 5|-:di^<a->0^[l,4]* 4cflolE--1e}-<^](D3)<^] 

nelJl, ^Bi^ DEMUX(86)^ ^] 2^^7]^(m^ ^] 3^^7l:?>(H3)^ ^^i^ 1/4 
^^71^(0-1/4) ^ x-fl^^ 1/4 ^^7l^(2/4~3/4)-^'?> 5l-^^<a-^3: [2,1], [3,1] 
4r ^] mo]^]B^o](Dii)6\] ^^^Vjl, 1/4^^ 7] 1/4-2/4) ^ i-ilai^l) l/4^3§7l 

^(3/4-4/4)^^ S|-4i^^^J: [2,3], [3,3] 3c11o1e^51-o1(dl3)oii ^^t!:i=]-. 

<^1^ ^^]^], -^^^11 DEMUX(86)^ 2^3^71 ;lKH2)4 3^^7l:?]-(H3)^ 1/4 
^^71^(0-1/4) ^ ^11^^11 1/4 =^^7l^K2/4~3/4)-^^ 2)-4i^<a-^:^ [2,2], [3,2] z]-z]- 
-i- ^1 lc11olE-l5]-o](DLl)<Hl ^^^>51, l/4^3g 71:^(1/4-2/4) ^ Ml^l^ll 1/4^^7] 

^(3/4-4/4)-^^ ^di^SJ-^S [2,4], [3,4] ^1 3c-11<^lB]B)-<?I(DL3)<Hl ^^tl-T:^-. 

o]a]^^A^^ t-llolBl ^e]-olti. icofl o^^ DL1.DL3 ^^ij. :y-^ 7]^ c|l<^lB]e)- 

^^^^ s\-:i^^<^^^s.^ DL2, DL4 cflolE^Ej-ois.^ ^^S)^ ^ 

:£ 5a ^ S. 5b<^l £^1^ w>5!]- ^o] a-]^ aJ-^V^ ^a^^ ^c^.. 
JIL. ZL 7]^ ellolE^s]-ol-i.(DLl, DL3, . . -f^ c11olE-]e}-ols.(DL2,DL4, . . .)^ ^^^^ 
ln^^^7](iH) x^>4 o>^E^ 2efl<y cj-^^ ^ ^^<^1^-]^ 1 

^^7]^o] A^^^o] aj^^ ^ ^-fl^^ll l/47l^Hl 5l-^^^J-^^7> ^^S]7m, ^w]^ 
^ ^-il^^ l/47l^Hl S|-i^^Al:^7> ^#^1:]-. o]Si\. ^o] , l4^5g7l^ol 4^^5l^ 7] 
1/47]^ -fn^^^ 1/47]:^^^ 5l-i^'a-^^7> ^^5] 711 ^^€1:<H1 

^c11olB]oi M-Bl-vfl^ S^olc]-. 
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<98> q-^^;^l<>1^J:(P0L)7]- *><^l^^Efl)ol ^] 2MUXcHeflol(58)^ £ 6^11 

^^1 ^11 ^ ^]2 2fl^l <^i]]o]Ue, 50) ^ MUX o]z]]o](54) 67fl 

Si 2|-:riiC-flolEls.^ PDAC4(66)^ M-i^^l PDAC1(66) tfl>^l NDAC3(64)1- 4^<^1 

e>o^ ^^51 711 tbcf. ^-f ^^^fl MUX(56)^ 
PDACl(66)-2-S ^^^4. ^13 MUX c^^EfloKso)^ PDAC1(66) vfl 

^1 NDAC3(64) ^^o_s.^B\ ttl3l<=H 511^1(68 )♦ ^-^-^M DEMUX 

*(86) ^^^] <atB^ ^-§-^1^ ^^tb^. DEMUXl-(86) m MUX^(82) z^-z^As 

<^^^^^ 12711^ dioiEie^-oKDu i^^i dli2)<=>\] ^#^v 

^. 

<99> ^^<^, ^^^>l1cH^S(P0L)7l- ^H^tfl(5£^ S-f>^Bfl)^ ;^12 MUX <^sflol(58) 

^ £ 7011 a>sq. ^ol ^ ;(fl2 Efl^l <Hg^lol(46, 50) ^ MUX cH5llol(54) # 

^€ 67fl5l sf^cflolEil-^ ^€-^0.^ ^^^^]^ PDAC1(66)^ :^]^^ ^^^] 
NDAC1(64) vfl^l PDAC3(66)* z^-zj-ofl . ^^^Vci^ ^^£|7ll ^4- 

^V^l^^^ll MUX(56)2l ZLcflS. PDAC4(66)^5. 

^13 MUX <>l5llol(82)^ NDAC1(64) i^^l PDAC4(64) z^-z]- tH^I^H^fl^^KeS)* 
^-n-^><^ 5}-4:^<a-^Jl-i:# ^^S^aIt^I DEMUX1:(86) A^<=]] 'U^'U ^ 

DEMUXl-(86) ^l3 MUX€-(82) ^^o^S.^^ "^J^s]^ ^^i^SJ" 

^JLI- 12711S1 c-flolE-lel-<y(DLl vfl^l DL12)<^1 ^i^^^S ^^t!r^. 
<ioo> ol^ ^^tb w>2f ^o] ^ ^^3] c^lo]] ic)-^ c-llolE^ ^e)-oly. ic^ dAC o^efl 

^l^^^^^-^S'H n+l7flsl DAC» <^l-§-«T-<^ 2n ^fl^isl c^lolE-lEl-ols. o. 
9X7]] cfAl ^*H, n+l7flsl DAC» ^al*>^ r^[]o]B] ^.e^-olti. ic z^-zj-o] 2n7fls1 
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t-il<^lH-le1-<y*-i- ^-g-^^S^ DAC IC ^» 1/2S. #^ ^ ^Tfl ^cf. ^ ^'^^ 

<101> J£ 8^ £ 4ojl C-flolE^ W. IC7> ^-§-3^1<H^ ^^5.^1^^!^ T^^^* 7fl 

<i02> £ 8^ ^^^>^, tflojEi TCP( 104)1- ^^^3fl^(i00)3il- ^^S] 

c-flolE^ H.e1-olti. IC*( 102)4, 7\]o]^ TCP(108)» -f-^ "5fl>g5ifl^(100)4 ^^^jo^ 

^ 7i]o]E :E.Bi-oiti. icirdoe)^ ^wlt!-^-. 

<103> cflojE-l S.5^-olW. IC#(102) Z^-Z^-^ t^]o]B\ TCP(104) A^'^] ^^5]JL, Zl t^]o]B\ 

TCP(104)* ^^^3^(1^(100)^ t7>^^ C^]0lE^ 3Jl|^#J2l. ^7)2^ 

1=1-. TflolE :E.e1-olti. ict(106) 7\]o]^ TCP(108) ^^^] ^^s)^, tII^Ih 

TCP(108)» ^^jsfl^dOO)^ ^#^<^1 ^V^^ TflojM 3r|l^s.jz). ^71^^ o.^ 

cf. T^lojE ^s^-oiy. IC#(106)^ ^^311^(100) -^1-^ 7ilolse)-<y#^ l^sg^yKlH) ii> 
^VM-o] 7llolEs^.oi^ ^^>^ o.^ ^^tbi=f. ^e}-olti. IC€-(102)^ ^^]^ ^ 

S^±^^]o]B\ <^>^S.ZL ^Ji<?l ^^^><^ ^^sfl^CiOO) 

c-flolE-ls^-oll-^ l/4^3§-7l(H/4)^ ^l^W^ ^^t!:i=]-. <^]^] 8n7ll^ tfl^^lE^el- 

^■^*>7l n7fl>S*l5l cflolE^El-«ai-^ #2fl^ dl^^lEl IC^ 8 

7fl7> ^^<^1, 2n7fl2l c-llolEiel-ols-^ X\^^ ^^^>^ ^ ^^31 C^lolE^ cej-o] 

WL ICC 102)^ 47fl^ ^^^>7ll ^t\-, 

<104> ^V^^ ^ ^^o\]^^ 1^^7l^KlH)^ 4^^sr>J7, 7]^^^ 7]:^(^^4 ^ 
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ofl ofl^^^^ 5)-^^<a- ^Voll- ^ $X^. tt^. •a-'^J^-S. 

^^£lc>1i ^t^V^ 5}-i^<a- ^>ol7> ^^71- ^Cf. 

<i05> o]^ «J-:^ls^>7l ^^}<^, S)-4i^<g-sl ^^^A^^ e^-o], Hefl<a ^s]- 

^^S. w>^cH Sl-:^^^ ^>oH ^^^^ ^ o;[cf. ^oi, ^ sell 

'a^l^i ^^^'^ll 1^^7l^(lH) # 7l=^«i;5^11 ^^7l^HlA-1 5l-:i^^ol ^^^O] s\. 

<i06> i 9a ^ £ 9b^ c11<^lEi5}<?l^^ A]^^ ^^sr>fe S.el) 

ell'a'HlAi Ai:£ 3^^£oiji, £ 9b^ oi«. seflojoiiA-ioi sj-^^oinf. 
<107> ^B. ^Efl-yofl sfl^^>^ £ 9a<Hl ^1 1^^7l:?l:(Hl)^ 4^^*!-'^ 7]^^^ 

l/4^^7l^(^^>5^11 l/4^5g7l^. /-fl^^ l/44^^7l:L>)<^l^i ^^^1^^^(6)1 ^/S^ 
02)<H1 sj-^C-flolEUl.l], [1.2]7l- >«d^^Cl-. 2l-:i:C-flolEUl,l]^ ^^A^ ^^.^""^ 

^^S\o] lc^lolBle1-«y(DLl)^S. ^^c11olEl[l,2]^ ^^^^ 

<108> ^^v, l/4^^7]y^(^^^ l/4^^7]7^^ ^]^^^ 1/4^^7]7^)6\]X] Aj^^i 

<^^S(6)1 ^/:£^ 02)«^1 ^^cllolEl[i,3], [1,4]7> ^^^cf. cflolB] 
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[1,3]^ ^i^^^ Sj-ct^'a-^^^ ^^^<H .^1 3c^lo]Eie|-ol(DL3)-^^ ^^^1^, Sj-Jicflol 

<109> olsq- -e-A>^>7ll, 2==^^7l^(H2)* 4^^^M 7]^^^ l/4^^7l:?>(^«l^fl 1/4^ 

[2,1], [2,2]7> -a^^cf. s^±v;\]o]B\[2,l]^ ^^^^ ^^^'>^^S.S. ^^^o] lc-11 

t-llolE^Bl-<?l(DL2)^S ^^^t:^. 

<iio> ^^^^11 l/4^^7l^(^«i;5^1| 1/4^^7]^. x-il^^B l/4^^7l^)ol]A-1 ^^^] 

o]^SLi©l ^/^^ 6)2)oll ^l^fl ^^c-llolE^[2,3], [2,4]7l- ^^^t:]-. ^o]b\ 
[2,3]^ ^^^^ ^^^^<H >ll 3t-ilo]E^e)-<y(DL3)-^S. ^^t^]o] 

^[2,4]^ ^^^^ ^^^^^JlS. 4c-l]olEle)-6i(DL4)^S. ^^€i=f. 

<iii> cj^Tfl Sefl^yoflA^ ^ ^^2] t^]o]B\ ^^:^^^]^ d] o] e] el-<y 1:^ A]^^ 

<ii2> ol^- -^eflojofl ^fltg-^V^ 3£ 9boil ojo^Al, ^1 1^^7m(Hl)^ 4^^*H 7l^«i^11 

i/4^^7l^(^«i^ 1/4^^7]^, MM^ i/4^3§7l:^)oilA-] >a^;^l<H^:&(0i ^/:£^ 

02)o11 o^^l) ^B. Sefl^ai)- 5|-ic^lolEl [1,3], [1.4]7V ^in^cf. sj-^tflolEl 

[1.3]^ -^^^^ sl-^^SJ-^JlS ^^5)^ ^1 3cfl<^lEi&|-^(DL3)-^S. sj-Jicflo] 
B] [1,4]^ ^^^^ sF^^-a-^SS. ^^S\o] 4c-flolE-lE)-<y(DL)-^S ^^^cf. 
<113> ^^V, -^^ol^ l/4^5g7l^(^^^ l/4^3g7l:?>, vil^^fl 1/4^^7]:^M^^ ^^^1 

<H^^(01 ^/£^ 02)<H1 2]^ [1,1], [1,2]7} ^^^q-. Sl-^t-llolEi [1,1]^ -f-^^^ 
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<114> o]^ -^^mn], 2^^7l^V(H2)^ 4^^s:H ^]^^^ 1/4^^71:^(^1^^ 1/4^ 

[2,3], [2,4]7V ^^^cf. 5^-^c■^lolEi[2,3]^ ^^^^ sj-di^SJ"^ JlS ^1 3^ 

olE^El-ol(DL3)-2.S 2l-4it-ilolEi[2,4]fe ^^^^ 2|-4i^<a-^^S ^1 4 

<115> -f^^^ll l/4^3g7l^(^Bl;5<|) l/4^^7l:?l:, vflai^ 1/4^^7]:^)^]^^ ^^^1 

<H^^(01 ^/:£^ 6)2)<H1 Sl^fl Sl-:iii:-llolE^[2,l], [2,2]7> -ti^^t^]-. Sj-di ^o]B] 
[2.1]^ ^^^^ ^^^•a-'tl^S. ^^^^ .^11 li:fl«^lB^el-oi(DLi)o.s. ^^5]J1, 2l-:4itllol 
ti[2.2]^ ^^^^ Sl-di^<a-^^S. ^«:£l<^ ^1 2e|lolE^e).oi(DL2)^S ^^^c]-. 

<116> o]9\. ^o] o]^ Sefl<aoll^i ^ CflolEi ^^^^1^ c-llolElel-^1-^ X\^^ 

^^t}jL £E o]tt^^ ^^^1-71] ^Cf. o>^E^, ^ C-flolE^ ^^^V^l^ 

om Ssfl^Jofl-H -^-^ Sefl'ys]- ^^^^ ^^^^il- a>:zp-oi ^-^*>7fl ^rf. o]d\] nj-e). 

<ii7> £ 10a ^ i lOb^ c11^l£^5}<y-i-^ ^1^^ ^^^m ^-f Sl-^^'a- 2 
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H lOa^ SBll^<^lA-1 ^S. S. lOb^ <^]^ S.s)l^<^l^i^ ^S. sl-^i£<5l 

^. 

<ii8> Hefl^a^il sfl^*!-^ H lOaofl 1^^7]:(tm)^ 4^1-*H 7l^al;5^ 

l/4^^7l^V(aJ^^ 1/4^^7]^, 4^^^ l/4==^3g7l:?l-)oflA-^ ^/H^ 
02)<^1 2l-^c-flolEi[l,l], [1.2]7> ^in^cf. S)-4iCllolE-l[l,l]^ ^^^^^ sj-^^^^- 

^:e:Sl<H /^l lc-ll<>lEiel-<y(DLl)^S "S-^^JL, ^^t^]o]B][l ,2]^ ^^^^ 
<g-^^S ^^S\o\ ^] 2i:ilolEl&|-«?l(DL2)^S. ^^^t:f. 
<ii9> l/4^^7l^(-^ai;5^ l/4^^7m, i-^M^ l/4^^7]:^)<^]>^^ ^^:^] 

<^^S:{01 ^/^^ 02)ofl 5|-dii:-l]olEi[l,3]. [1,4]7> ^^^cf. v;\]o]b] 

[1,3]^ ^^^^ 3clloiE-1e1-«y(DL3)-^S. ^^sl^. sl-^hcflo] 

<120> ojs]- -a-A>*l-7ll. 2^^7l^(H2)^ 4^^sr}o^ 7]^^^ 1/4=^^ 71:L>(^^ -5^11 1/4^ 

[2,1], [2,2]7> ^^^nf. ^^no]B][2,l]^ ^^i^'a-^^S. ^%s\o] ^] icfl 

<^]Bl5^-ol(DLl)^S :^4iC-llolEi[2.2]^ 2|-:5i^^^^^ ^^s^cH ^1 2 

tll«^lEiB^-<y(DL2)^^ ^^^4. 
<121> 1/4^^ 71 ^(^wi ^11 l/4^^7l:Lh ^il^^ll l/4^5§7l:L^)<^l^i ^^^1 

<H^:^(01 ^/5E^ 02)<H1 2]igfl ^■^n<^]^n2.3]. [2.4]7> ^Jd^^cf. c-fl<^lB| 
[2,3]^ ^^^^ ^:di^<a-^s:S. ^^S)<H 3^-11 olE-lsl-ol(DL3)-^S. ^^5)J1, S|-::Lc^]o] 
Ei[2.4]^ ^^^^^ Sl-dt^'a-'tlJlS ^^^l^l 4c^lolEiH:|-«y(DL4)-2.S ^^^cf. 
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<122> 3^^7l^(H3)^ 7l^«i^ l/4^^7l^(aj^^ 1/4^^7]^}:, ^il^^ 1/4 

^^7l^V)o11fe >^j-7l ^1 1^^7l^V(Hl)4^ i::f=7ll c-HojEi [3,3], [3,4]7l- ^d^^^ 

. ^<^]B\ [3.3]^ >§^>^^ ^^^<?J-'tl:£S €«:3£)cH ^] 3t-llolBl5l-ol(DL3)-^S 

<123> H^V. ^^^^ l/4^Jg7l:?>(^^>5^ l/4^5g7l^, . l/4^^7l:?]:)oll^ 

[3.1], [3,2]7> ^^^c^-. 2i-4i no]B\ [3,1]^ ^^5) 

^ ^1 lcllolE^Bl-ol(DLl)^^ ^^SlJl. tflojE^ [3.2]^ ^ii^SJ-^iOj^^ ^ 

^S\<>\ 2c11c>lEi5l-<y(DL2)^S ^^^cf. 
<124> ZL^JL, ^1 4^3g7l^V(H4)^ 7l^^^|| l/4^3g7l^(aj^^ 1/4^^7]:^, MM^ 

l/4^^7l^)o11^ ^7] ^] 2^^7]mm^^ ^^y]] sl-^ cflolEi [4,3], [4,4]7> 
^cf. cflolE^ [4.3]^ ^^^i ^^s]a] 3iHl<^lB]e]-ol(DL3)-^S 

^^£|:iL, i:-flo]E][4,4]^ ^-^^^^ 5|-^^<a-^S^ ^^^^ ^1 4ti]olE^5]-<y(DL4)-2- 

<125> v^^^ ^^^^ 1/4^^ 7] ^(^^^5^ 1/4^^7]:^, l/4^^7]^)oll^ 

cflolEi [4,1], [4,2]7> ^^^cf. s\-±. c-HojE] [4,1]^ ^^^i ^$5] 
<^ ^1 icflolEiel-^CDLD-^S. "S-^^JL, ^o]B\ [4,2]^ ^^^^ ^^i^-^-^^S ^ 

^sl'H ^1 2cflolEie|-^(DL2)-^S. ^^^4. 

<126> oj^Tfl Sefl^JollA-] ^ ^VT^o^ c-flojE^ cflolE^El-Ol^^ A]^^ 

o>^s] i£E oiy^^ o.^ ^^^>7ll ^cf. ii£]Jl, 2el-<y 2|-::5i^'y- ^ 
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^ ^^^^ 22^-'?l ^^SlTll ^Cf. 

<127> O]^ S5fl<ao11 ^fl'^^V^ £ 10b<^l $I<=>1^i, ^1 1^^7l:?>(Hl)^ 4^^3r>o^ 7]^^^ 

1/4^^ 7] ^11 1/4^^71^, 1/4^^7]:^)<H1-H ^^;«lH<tl 31(01 ^/:£^ 

6)2)011 s^si] ±^ Sefl'^^}- ^e] Sl-^c-i]o]E^ [1,3], [1,4]7> ^^^cf. 3|- Jicfl o] 
[1.3]^ ^^^^ ^1 3t-llolEi5l-ol(DL3)-2.S ^^s^Jl, 5l-:icllol 

^ [1,4]^ ^^^^ ^rdi^^^JlS. ^:&S]o1 41^11 ^lBlB]-ol(DL)o.S. ^#€i=l-. 

<128> -^^^^ l/4^^7l^K^^^ 1/4^^7]^, l/4^^7]:^)o\]^^ Al^;j|l 

^^^(01 ^/:£fe 02)<^1 [1,1], [1.2]7> -ti^^T:f. Sl-^itilolE^ [1,1]^ ^^^^ 

S|-^^^^5:S. ^%^o] y^] lc-llo]BlEl-ol(DLl)o.s ^^S)J1. Sj-^c-flolEl [1.2]^ 
^iii^^^JlS ^^£lo1 4c-1]olElel-ol(DL4)-2-S. "g-^^^. 
<129> oja]- -B-^V^I^l. ^1 2^^7]^V(H2)* 4^^5H 7l^«i^ l/4^^7l:?l:(^tti;5^ 1/4^ 

^7l^, ^^l^l^fl l/4^^7l^)oflA^ ^^>!lH^:^(e)i ^/:£^ 6)2)^1 sl-^t-flolE-l 
[2,3], [2,4]7l- -a^^cf. ^^c-llolE][2,3]^ ^^^^ ^^il^] ^1 3cfl 

<^lB]5]-«y(DL3)-2.^ ^diC-llolE][2,4]^ -^^^^ ^^^<a-^SS ^«:Sl<H ^1 4 

<130> Htb. -f^^^ll l/4^^7]^(^^^ 1/4^^7]:^, til«1^11 l/4^^7l:L>)^l^i ^^^1 

^^S.(ei ^/H^ 02)<H1 S]*fl 5|-^c^lolE][2,l], [2,2]7> ^^^4. t-flolB] 
[2.1]-$: ^^^^^ 5|-^^<a-^:5:S ^^rSl'H ;i)l ic-j] o] E] (DLl)^S ^^S]J7, 2l-4:C-11ol 
Bi[2,2]^ -^^^^ S|-:5i^<a-^^S ^^^o] ^] 2c-11olE]e1-o](DL2)^S ^^^cf. 
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<i3i> t!:^, ^] 3^^7l^(H3)^ 7]^^^ l/4^^7]^(^^^ l/4^^7l:?l:. M]^^ 1/4 

=T-^7l^V)ofl^ ^1 1^^7l^KHl)4fe s!t^ c-flolE-l [3.1], [3,2]7V ^^^4 

. tflolBi [3,1]^ ^^^^ ^^^-a-Al^S- ^1 lc^lolBl2l-o](DLl)o.s. 

<132> a^V, l/4^^7l^(^«i>5^11 1/4^^7]:^, tllHi^ l/4=^5§7l:?l:)ofl^ ^± 

t-11<^lBl [3,3], [3.4]7l- ^± cIlolEi [3,3]^ -^^^^ 

^ ^1 3c11olEie|-ol(DL3)-^S cflolBl [3,4]^ ^^^^ ^rt^^^JlS ^ 

^1 4cl]olEie}-o](DL4) 

<133> H^Jl, ^1 4^5§7l^(H4)^ 7l4^^;5^1| l/4^^7]:^(^y^^ 1/4^^7]^, 

l/4^^7l^)«^l^ ^7] 2^^7m(H2)ail-^ c^-STll cflolE] [4,1], [4,2]7> -Jd^ 

^cf. Sj-^ djojEi [4,1]^ ^^-^^ Sj-^^^^^^ ^^S]<H ^1 lcllolEi5l-<y(DLl)-9.5. 
^^^JL, c-flolE.i[4,2]^ -^^^^ Sl-^^'a-^JlS. ^1 2cflo]E^5^-^(DL2)-^ 

<134> -f^^i^B l/4^^7l^(^oi^ll 1/4^^7]^, l/4^^7l:^)oilfe 

cflojEi [4.3], [4.4]7> ^^^cf. c-flolEi [4,3]^ ^^^^ s[±^<'^^^S. 

<H ^1 3c11olE^5f<?l(DL3)-^S ^^S\JL, ^± t^]o]B\ [4,4]^ sl-^^'a-^^S. ^ 

>|] 4cflolEle)-<y(DL4)^S. ^^^cf. 

<i35> olsq. ^o] o]^ iefl<aoilAl ^ ^^a) ^o]B\ c-]lolEiel-ol## 

^^i-^j!}- of^e^ j£iE oltH^ wj-^^^ ^^^>7fl ^cf. 5Et!:, ^ ^^^^ eflolE] ^^^J- 
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9Xn ^ ^^^^ ^^^l<^^^(e)l ^/£^ 02)^ ^^^^ 2B}o]^o^ ^ ^ 



^ DAC-^» n+l7ll^ DACl- 2n7fl2l c-flolE^ e|.oi^ o. 

^^>^ dl^lBl J^iq-olti. ICS] ^2fli:flal ^til-^S =^ o^Tfl 5]DS 
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'^^^ ^^fl^i^l ^Mltt ^^<^1 71;^!]^ tb^^sl^ ^<^1 c>}^^ 
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1] 

1^^7l^* 1/471 :?>cf^S. ^^^H ^^S.^Bl <Un^ ^±no]B\^ ^7] 1/47] 
^^^S. Al^^^H ^^^>7l ^tb ^11 ^El^ajAl o]^o]si]., 

1/47] ^^-?1S. ^1^^^ ^7] Sl-iiiC-llolE-l* 5|-i^<a-Al:£5. ^^^1-71 

t-11olBl2l-«ell-^ ^71 1/471^ ^^S. Al^^*>C^ >a-7l ^#^>7l ^ 

2] 

^7] ^^l-^^Jlo]] -g-^sH ^7] sl-^tljolE-ll- ^^^^^ ^X>^ O.^ 2fl^l*><^ 
-^-71 ^11 ^El#^Ui o]i]]o]S. ^A]ofl #^^V7l Efl^l cHeflo]^, 

^1 1 ^^^] ^^^i. 
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4] 

Al^*€ 2l-;di^<a-^^S. ^^^>7l ^t!: n+l7llsl 

m^^^^ 51 

^7l ^<^]£ n+l7fl^ ^ c^^l^-of^SZL ^^7l ^ ^<H:£ n7flSl 
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61 

^71 cl>^l^-ol.^S.zi ^^71 Z]-Z^-o^ ^o^^ 27fl^ ;«113 ^El#^U-ls. 

[^^^IJ- 7] 

^1 3 «J-<H1 SJt<H^i. 
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8] 

[^^■sj- 10] 

^71 ^ ;^12 'a^;^l«H^^<^l -§-^^H ^1^^^ ^ih^'a-^^^ 

^^^^^>i=f ti>^<H ^-^^m *m ^^a^i^^] 

HI 

^1 10 «J-<H1 $Z<^A-i. 
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^■^^^il- Hell-y ^^S. wV^^ ^^i^S v^]o]B\ 

[^J^-^J- 12] 

^1 11 *J-<^1 ^c>lAi, 

13] 

^1 10 ^^^i, 

I^^^iJ- 14] 

^1 13 «J-<H1 ^<H^i. 

15] 

10 %H1 9X'^^-], 
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^^^^i* 2 e}^ ^ Sefl^a ^^S. «>^^ ^^^S. 

161 

^1 15 *^<^i 9X<^^^, 

17] 

^1 10 9X<^^^, 

18] 
19] 
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l^^7]Zt ^ -^^^ ^ Ml^^ 1/471 ^o]]^ <^:^ ^VM-^ cllolEi5|<^lo.5. :^ 

20] 

^^^^ ^l^*^l-<^ ^^^m 

1/471^^^5. A]^^^ Sj-^DflolEi^ s]-^^<y-^^S. ^^^>^ ^711^, 
C^jolElE^-ols.^ ^7] l/47l^^^S. Al^^*>a^ .^y] ^i^-y-^^l- ^^*V^ ^ 

211 

n<^]^^9l^S. ^^^^ ^1-71 Sl-dxC-flolE-l^ Aj-7l 5]-4it:-11olEi# 1/47] :L>^^ 

s. Ai^^^>o^ ^^s:>^ ^;^l<^lAi >a-7] 1^^71:lV<^1 4^1:^ 7]^ ^ 7l4^^^11 -f 

l/47l^V-^'y:'?> ^^-^S. -^^SA]^^]^ C-1]olE] 

22] 

;^] 2l*J-«Hl ^'HA-i, 

^7] A]^^^ ^^c-flolE-l^ ^^^<a-Ai^^ ^7] 1^^7]:?>ol 4^^^ 

7]^ # 7]^^^ ^^^^ l/47]^^ol. .^V7l i:-ilolE]ej-ol o.^ ^#5]^ 

[^^*ch 23] 
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24] 

25] 

^1 24 *J-<H1 Si<^A^. 

^7l A]^^^ ^^C-flolEiSq- ■'^-71 Sl-:ii^<a-AlJ:0] ^^^Al# SSfl^ ^^5. iE^ 

26] 

24 SZ^H^i, 

^91 O.^ ^^jSAl^J-^lS] C-llolE^ Hj-i^. 

27] 

^1 24 Slo^A-l. 
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